PEEK is a semi-crystal and high-degree pure polymer composed of two ethers and one repetitive monomer in the ketone group. It demonstrates all the properties of durability expected from a thermoplastic material. It shows high durability against chemical and mechanical effects and heat. It has complete recyclability. It was first produced in 1982 and has been widely used in the industry since then. Currently it is used in medicine thanks to its various advantageous properties. It is engineered for strength, it has stability and biocompatibility, is resistant against radiation, it is compatible with magnetic resonance imaging (MRI), it causes minimal MRI and computed tomography (CT) artefacts, and it has bone-like stiffness, strength, and toughness, and is easily sterilised. It has been also used in neurosurgery, cardiovascular surgery, and dentistry in current practice. The types of material used in those areas are classified as mentioned below \[[@cit0001]\].

Clinical classification of PEEK implants:

-   PEEK for bone replacement-maxillofacial and cranial implants,

-   PEEK for spine surgery-spinal cages,

-   PEEK for orthopaedic surgery; for bone and hip-replacement-articulation implants and orthopaedic devices from PEEK material-fixation plates and screws,

-   PEEK for tooth replacement-dental implants; dental prosthesis, intra-radicular posts,

-   PEEK for cardiac surgery-intracardiac pump; heart valves.

Recently, reports have been published on the use of PEEK materials in RT. The contribution of PEEK implants has been shown in a study by Nevelsky *et al*. \[[@cit0002]\] to overcome the uncertainty in dose distribution caused by the metal implants during RT applied in bone metastases. The rate of artefacts compared to gold markers was found to be significantly lower, when PEEK was used during CT stimulation for RT planning for image-guided radiotherapy (IGRT) applications in a study by Shen *et al.* \[[@cit0003]\]. Therefore, PEEK markers are recommended for use in liver-directed IGRT.

Currently various firms have added PEEKs to their list of fiducial markers used for IGRT, and it has been presented as another alternative to the use of gold markers. The PEEK markers are ready to be used as gold markers, particularly in prostate RT.

On the other hand, there is a disadvantage of PEEK use, which has not been described in the literature. In our practice, we place three gold markers in the prostate prior to RT in patients in whom a definitive RT directed to the prostate is planned. Therefore, kV images, rather than cone beam CT, are used during the treatment and the patient is exposed to less radiation and the duration of stay in the treatment device is shortened. The patients undergo CT simulation for RT planning following the placement of gold markers in the prostate, and the CT images obtained are evaluated on the treatment planning system (TPS). However, the CT artefacts produced by the gold disrupt the dose distribution ([Fig. 1](#f0001){ref-type="fig"}). Emerging artefacts are straightened by various applications on the TPS; however, this condition causes uncertainty in the dose distribution and prolongs the time for planning.

![Treatment planning system, axial CT view, gold marker, and CT artefacts](WO-22-32266-g001){#f0001}

We have started to use PEEK, rather than gold, in prostate RT for a while to reduce artefacts. CT images of the PEEK yielded a very low level of artefacts on TPS without any correction on TPS ([Fig. 2](#f0002){ref-type="fig"}). However, no clear evaluation could be performed due to superposition of the femurs and PEEK during the treatment in AP and lateral kV port images and lateral kV images. This situation was not seen with the use of gold markers ([Figs. 3](#f0003){ref-type="fig"}--[4](#f0004){ref-type="fig"}). This can be attributed to the fact that the density of PEEK was lower than that of the gold, and it could not be defined among the bony structures. The most practical solution for this problem was to perform an oblique kV evaluation instead of lateral kV evaluation ([Fig. 5](#f0005){ref-type="fig"}). Hence, this disadvantage could have been overcome and the advantages provided by the PEEK application might have been beneficial.

![Treatment planning system, axial CT image, PEEK marker, and no CT artefacts](WO-22-32266-g002){#f0002}

![Treatment device, gold markers, AP and lateral kV images](WO-22-32266-g003){#f0003}

![Treatment device, PEEK markers, AP and lateral kV images (PEEK markers could not be seen in the lateral image)](WO-22-32266-g004){#f0004}

![Treatment device, PEEK markers, oblique kV images (140 degrees and 320 degrees)](WO-22-32266-g005){#f0005}

Lateral kV evaluation in prostate RT using a PEEK marker is inappropriate due to the low density of PEEK, compared to the gold, and superposition of the PEEK with the bones. However, the PEEK markers can be easily used in the RT directed to non-prostate targets that are not surrounded by bony structures. For prostate RT, on the other hand, the evaluation can be performed by oblique kV images, rather than discontinuing the use of PEEK markers. Nonetheless, further studies with larger patient series are needed to conclude.
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